Abstract-With the development of economy and the progress of science, the proportion of electrified railway load in the power gird has been keeping on increasing, which impacts the short-term forecasting in load a lot, therefore, it is very important to analyze short-term load of electrified railway forecasting. This paper analyzes the power gird load-forecasting considering the influence of the electrified railway load, and introduces wavelet mechanism for data processing based on the research of electrified railway load. The wavelet-extreme learning machine algorithm is proposed and used in the short-term forecast in load of electric railway on the platform of MATLAB. The application in the local electric power company indicates that the wavelet-extreme learning mechanism model has the features of accurate prediction, quick response, and strong practicability.
I. INTRODUCTION
Short-term load forecasting is an important task of the electricity sector. In recent years, the electric power industry has gradually made the transition to the market process with the improvement of market economy. More accurate, more real-time and more reliable forecast in load has been proposed. Most of the traditional short-term forecast in load is for a larger base and more stable load. In recent years, with the increase of electrified railways, the load becomes volatile, the electrified railways has brought a serious impact on short-term forecast in load. The traditional prediction model has been unable to meet accuracy requirements, thus making the short-term load forecasting must consider the impact of electrified railway load. On the basis of comprehensive analysis of the electrified railway loads, this paper discusses a shortterm load forecasting model, which is suitable for the load containing electrified railway.
In recent years, electrified railway load in the proportion of the total load is growing. In addition, subject to the impact of electrified railway load, forecast in load is difficult to achieve prediction accuracy.
Reference [2] outlines roles and advantages of electrified railway taken in national economy, development process and future trend. In addition, the nationwide power consumption of electrified railway is analyzed reflecting the rapid growth of electrified railway. Reference [3] shows that the electrified railway has caused a serious impact on the power system with its investment and operation in recent years. Reference [4] studies the development of electrified railway, the key problems should be studied and solved is proposed and good coordination and cooperation with related field is suggested. Taking Xinjiang power grid as an example in Reference [5] , the electric railway has brought severe influence to Xinjiang power grid after putting into operation. Therefore, it is very important to study the electrified railway loads.
This paper studies the characteristics of electrified railway, analyzes the impact of electrified railway load on the grid load, and provides a theoretical basis in order to improve the accuracy of load forecasting. The load will not affect the safe and stable operation of electric power system when the load is relatively stable, with less volatile load, therefore, the electricity sector can better regulate the work. However, the electrified railway which is highly volatile caused a great impact on the power system. It is difficult to make electrified railway load curve stabilized even if adding up the entire electrified railway load in a region to increase the base load. Thus, the electrified railway load has great volatility and strong randomness. The studies show that when the railway was removed from the load, the curve of base load becomes smoother, and has better load characteristics and high prediction accuracy. But by the impact of electrified railway load, the total load curve becomes volatile, uneven and the prediction accuracy becomes lower when electrified railway load is superimposed to the basic load.
As the traditional forecast methods can not meet the accuracy requirements, this paper studies the characteristics of electrified railway loads and the impacts of electrified railway on the power grid, introduces the wavelet mechanism for data processing, uses extreme learning machine model to predict, and ultimately improve the prediction accuracy.
II. WAVELET -EXTREME LEARNING MACHINE MECHANISMM
When the electrified railway load with obvious impactperformance, undulatory property, weak regularity, is directly used in short-term forecast in load, the volatility point will directly affect the prediction model. Some extreme point will reflect the pseudo variation as a reference to forecast in the load, resulting in reduced prediction accuracy. Aiming at this phenomenon, this paper introduces the wavelet mechanism for data processing, and builds predictive models for short-term forecast in load.
A signal S , which has a given length of L , can be decomposed into at most 2 log L frequencies grade using the method of Discrete Wavelet Decomposition.
Step one, coefficients obtained by the decomposition of S consists of the following two parts: the low frequency coefficients 1 cA and high frequency coefficients 1 cD , where the signal 1 cA is obtained by the convolution between signal S and low pass filter, the signal 1 cD is obtained by the convolution between signal S and high pass filter. The second step, low frequency coefficients 1 cA are divided into two parts: the low frequency coefficients 2 cA and high frequency coefficients 2 cD , which is defined as the scale 2. And so on, the highest frequency component in signal is set to 1, then layers of signal wavelet decomposition are Band-pass filter or Low-pass filter.
In the discrete wavelet transform (DWT), we express our signal in the space of 
We decompose the coefficient 0 () Aj in the scale space 1 i  to get two coefficients: 1 () Aj and 1 () Dj. Similarly, we can also reconstruct this two coefficients 1 () Aj and 1 () Dj to get 0 () Aj. When the wavelet function and scaling function in the space are orthogonal, we can conclude the coefficient 1 () cA j and 1 () cD j through the inner product formula.
This paper studies the characteristics of electrified railway load, analyzes the impact of electrified railway on short-term load forecasting in the power grid, introduces wavelet mechanism to decompose load data, binary converses the load which contains electrified railway load, reflects the cyclical of the irregular load sequence, then selects high precision prediction model to predict, finally, gets the prediction results through reconstruction.
The core issue of short-term load forecasting is to establish prediction model. single-hidden layer feed forward neural network has a good ability to learn and been widely used in load forecasting, however, the traditional learning algorithms (such as BP algorithms, etc.) mostly used a gradient descent method, which have some inherent disadvantages:  Slow training speed. Training process takes a long time after several iterative to correct thresholds and weights.  It is prone to reach a local minimum and can not achieve the global minimum.  The selection of the learning rate is more sensitive. Selecting appropriate learning rate which affect the performance of neural networks can obtain the ideal network. If the learning rate is too high, the training process may not converge; conversely, if the learning rate is too small, it causes slow convergence rate and long training process time-consuming. A new algorithm -Extreme Learning Machine with the SLFN is introduced in this paper. The connection weights between the input layer and the hidden layer and the threshold of hidden layer neuron can randomly generate in this algorithm, which does not need to be adjusted. You can get a unique optimal solution simply by setting the number of neurons in the hidden layer. Compared with traditional training methods, this algorithm has the advantages of fast learning speed and good generalization.
Typical single hidden layer feed forward neural network structure is shown in Fig. 1 , it consists of input layer, hidden layer and output layer, which is connected by neurons. 
 is the connection weight between the j-th neuron in the input layer and the i-th neuron in the hidden layer.
Assuming that the connection weights  between the hidden layer and the output layer is: 
Among them, O is the transpose matrix of the matrix O ; H is the output matrix of hidden layer in neural network. Specific form is: However, the number of hidden layer neurons K usually is smaller than P to reduce the amount of calculation, when the number of training samples P is too large. We can draw the conclusion from theorem 2 that the training error of SLFN can approximate an arbitrarily small error 0   , namely: 
III. EXPERIMENTAL SIMULATION AND ANALYSIS
The paper studied the characteristics of electrified railway load, analyzed the power gird load-forecasting considering the impact of the electrified railway load, and introduced wavelet mechanism for data processing, used the extreme learning machine algorithm for short-term load forecasting of electric railway on the platform of MATLAB, and applied it to the local electric power company for short-term load forecasting.
The followings are the specific steps:  Decompose the data to obtain the detail signal and the approximation signal;  Normalized the data before prediction to balance the effect of each parameter; The following are specific simulation results: Fig. 2 shows the load component which was obtained by processing the load data using wavelet mechanism. As can be seen from the figure, irregular electrified railway load becomes regular after wavelet processing. Fig. 3 shows the chart of short-term load forecasting results by using extreme learning machine to predict 2012.9.14 in certain region. Fig. 4 shows the chart of short-term load forecasting results by introducing the wavelet mechanism for data processing and then using Extreme Learning Machine. After comparing, we can draw the conclusion that the precision will be higher by using WaveletExtreme Learning Machine model for electrified railway load forecasting. Table 1 shows the comparative table of forecast results obtained by using the traditional BP neural network, Extreme Learning Machine and wavelet -Extreme Learning Machine to predict some electric power company where containing more proportion of electrified railway (the predicted time is 2012.9.14). By comparing the results, the feasibility of the model is verified.
The Extreme Learning Machine has higher prediction accuracy compared with the traditional neural network. The forecasting results of the wavelet -Extreme Learning Machine based on the improved model is more accurate. This further validates that this algorithm can effectively improve the accuracy of short-term load forecasting.
IV. CONCLUSION
This paper introduced the Wavelet -Extreme Learning Machine Algorithm considering the impact of electrified railway load on the power grid, compiled matched prediction software which has been applied in the shortterm load forecasting of local electric power company. In this algorithm, the wavelet decomposition mechanism was introduced for data processing, the ELM was used for Load forecasting afterwards. The experimental results shows that the Wavelet -Extreme Learning Machine Algorithm can increase the forecasting accuracy by 7% compared to the traditional neural network and 4% to the original Extreme Learning Machine. This algorithm has better predictive ability and strong practicality. The result of this study is not only applied to the volatile load like electrified railway load, also to the regional load which has the characteristics of small base, large fluctuations, and uneven curves. It provide an effective theory for the short-term load forecasting of the similar regional load. She have engaged in teaching and scientific effort for undergraduate and graduate students in Electrical Engineering and Automation, trained more than 30 Masters, and more than 50 Master of Engineering. When it comes to scientific research, she have published more than 50 academic papers, including more than 20 letters to be included by SCI, EI, ISTP. She is committed to the new energy power generation, operation and control of electric power system, electric power market, the HVDC operation and control and so on.
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